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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a distributed 
computer system provided with a computer for 
automatically clown-loading the viewer of an object to 
be referred to and verifying the maintainability of a 
loaded program and the operation method. 
SOLUTION: At the time of loading data (object) stored in 
another server or the like through a network and 
referring to them, the viewer corresponding to the object 
is automatically searched, and in the case that the 
appropriate viewer is found in the other server or the 
like, verification is performed so as to confirm the 
maintainability before activating the viewer. Especially, 
importance is placed in the verification relating to the 
use of a stack and a data type to the program written in 
a byte code language. 
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(57) imm] 

mm) #iu<fc^iT^t^x^ h©tr^-9 

SS n > f * - * 5>X ASO'^tDlfjfP^ffi^ffifit-r £ C 

to 



X" 




"1 /*1t 




1 

(a) SB1 a> ** * 4 ? 
Srt&Wrr&iMI£, 

(b) BMBSBl ^b'^-^cSH^ S23>ta- 

iilR*r*ifiH£, 

(c ) Miami pvb-^-^oc&Hvr, Buia»;^rw> io 

IB^2 n>k*^-^^6cDm)IB^^x ^ KD<ft^«rBa 

(d) SulB^l P>b';x~*K:SH>T, ffi%dMlx>V 
^-^CC^ffl^n^cfulBt'^-y^a^^ACDctiCc, fu 

a ^ $ n r t » 4 * a *> & mm t . 

( e ) furiaae ( d > r©H9jffi*s»^sffi<D»^. mib 20 

( f ) ffiiBjWI ( e ) -C<Dfl5£tt**««)E©i»^. ( f 
1) W8B»2f r -^^^^cc«fBr*fjSBtr*-c;^n 
^ACDnb'-^BulBifl 3>fa-^iCP- KT&iffl 
*I£. ( f 2 ) iufB^ b-Sn/cta-9^D^7A(C 

:n e— 3ft/cfcr* — 7 y'o #5 A^^S^6ti/c^^< 

^> fx# 9 ^fiefflBistc^^^<b^^*ijs-r^«s 30 
i, ( f 3 ) m&um ( f 2 > r<D«^*#it®E>t§ 
iraBW2*^*^h*a*ct*«r#*j:56cw 

IB=3 tr-StifcbT* -7 :/P 2^ AfcSltrr £»*!££ 

$frc££#®£^&;fr£ 0 

] BulBMfi (e) 

striate* $ n/c 7 s - * £ -< ^cc*f et^^-77P ^ 

^A#fufBSfl2 3>b-a-^^|gM5htC^^i^^ 
7^- 2 £ >f ^c>PtJC6-r 6t'a-9 7'p VvUW^ibWto 

nri**3&>i-5**«3eu i5SBm2o*ij3£*s*^«e© 
»^ meshi (f i)M(f 3) *^tf r 4ias«: 

g^^Ci £ T * W3fcJB 1 CcSBttGXfrffi. 

tfc3?>n> f^-^^^^A-C$>^r, 

SB 1 3>t , *-^iS23>t , *-^S:S*, 

50 



- 2 6 3 44 7 

2 

fulB^2 ^>b* ^.-^^^ 

husBSU r3>b*.a-^<DBulBmi -rf*'JF*9«:«»J3*ir 
c^fUSB^^x ^ h <£>— -^co v "7 7 u>;*£. fjiB 
SI 2 n>b*^-^CD^-1f^3S^-j-sc<b^"C^4<fc^ 
CCT Z>tctb<DZL-~*f J > £ 7 x -^SHJtBJyD A £ . 

2 ^>b'^-^£milB^l 3>e*-*£(Dfffl«:SU« 
^-f^««©****^ fiulBgn :n>b-*-**>e>(D 

Bufam 1 so'f 2^>t'^^ ct§£ b *-yy' 

o^7A(t JtStSf-^^O , 0t7'i/x^F^ 

&C££nJtE£U 

tufa^-if -r>£7 *-^aai7 , u^7^, fltriasB2 

:3>b^- £tt^£frTl>£fufBb^-7 7*a y^A 

cc. ffia^sn/c^-^^-r^cc^t-^b'^-^y 
p ^ -7 a $ n-c o> 4 tf> z 5 mm l x % & 
^mcom^, frgBtft^sn/c^-^^-r^tcstcs-rstr 

^,-yy'u tfr? A^rSufBH 1 P>ta-^^St?f6©p 

Huia^>b*^-^raiv >^uw\y'oi/^Ai)K mjiBbjx 
- ^^^mffa^$n/c7 r - * * 4 

4b'^-7y*P A^fJiaffe(D^>b^- ^rt^C^.o 
ti-Zccb^. ^©^^-77*0^7 A<Dnb*-^:BufB^2 
a>b'^.-^rtcca- K-rS/t«S>OfcTA-7^^>a- 

fuia^b'-^n/cb^-yy'ay^A^, w^^n 
/c * ^ ^ > f ^ ^ ^ mmwmttc ^ ^ ^ £ 5 *^js-r s 

fct&CD^Vy h tr — zsia Is y' a is — is i» £ , 
BtfiB^';:? -f^r-: >7'P^-^ + ^BufB^b'-$n 
/ct'^-v^D^A # mi I a^^S^ 6 n /cB?S cc ^ ^ 
£*JS0/c£#, ttlB*2*^*^ h£Jt£fc#)CDBU 

lara b- $n/ct'^-7 ^ acd^t * ^ -7>i> 

T4 7'py7A^- ^JUS^i Srd^C £ £#8St £ T 
Sff*3S3 CClBtRO^X^ A 0 

[0001] 

-^>»^-fe ^ h*ffli^a»^>t , A-^7 , 7 

h y =r-A±<D3>b'^-^V 7 h^xT<D*iJfflffiCCHa 

f#6n^3>b^-^77 h^xroffiM^'J7 7 

(ME) T4^ffiCC[l9-r€> 0 
[0002] 

[«6*©JSJI5] MtMfCTfiZ tin 5 IC^ $k 



(3) 



«fH¥8 - 2 6 3 4 4 7 



A100fcl£H>T, m 1 n>fc*:*-£ 1 0 2te. ^2rJ 
>f^-^ 1 0 4tC*>^n>f^-^yn^^A 1 0 3 

if F 1 0 2«. ftSftCcti. **SISi§g (c p 
U) 106. a-1f >£"7*-X 108. ^P^7A 
Htfffl^i^^V 1 1 0 (WitfRAM) . 

-f>mfAi i 3. :^Ro f ffi<&f t ~**«ffl-r& 
/c«c>©tiBftSBt3eKa i 12 k?w**> . 

p - * Jl/i 'J 7* v h 7 - ^ */ctt 7 -f Fx 'J 10 

i/Xf->3>t^)^ 3>t*a-^102RO'104 
te. "* v by-9±<DS- F" */c« "* 7 h tf-* 

[0 00 3] »2=>>tr*-* 1 0 4W*v 

[0 00 4]^*, Sl3>f*-^102^S23> 20 
tTa-* 1 04^e > 3>t^-^7 , P^7A 1 0 3CD^ 
f^^>P-FUcWc, mi 3>fcT*-* 1 0 2 

©a-iras, ^>p-F$n/c7 , py7Aio3©s 

MmnWtCte^o WCC, ^1 3>fcT»-*©:x— If 

[0 00 5] *&n>e*-^^6S'J©3>f*-^^ 
Wl^t^>t'a-^7 , P^7A^7'7 7 b7*~-A 

<o*>** 0 se3HS»Bcc^ctrc**©«, *7 h?-* 40 

i^3> (verification) !V — )\s "C 4 a 
[0 00 6 ] *»M0)JMO»Jffl«, jfiHI* 1 6 >CI - 

f&CC, f^t^x ^ h ^/C(i7 7 ^^Cilt 7 

£ 0 "7-^F^-f F-Jx^ (World Wide We 50 



b: www) " t br*o6ftTt>£. o^-^^t 

j£<fi!C>fc*lTC>S«te*sa£#, C<DWWW_hT. & 
fft©M^ /ctJ^T'y x h ^© U 7 7 b >X (#M) 

-^Xr-V3>y- F©^7 7 ^ #jU:z — if -Y ^ 

u>^©jatRccj£Sut:, a-ifo^x^r ^x7*d 

bft<D^J'*— v >^ccffl^iA$nn^7 :: -^ccj:^ 
t^snti^) *ft6©:«K*fcra: 

t^x^h^r^^P-Ft^o 

>u~- F^«i^c«t7'i;x^ hCD-r-^^^^' 

rttti** 1 , #i>ttji.£c ttex-gx fcffli^c <t#r 

[0 0 0 7 ] CG>£ 5 &C a-lffcj:. 0 

£tf.*-9 (viewer) £ 7^ * 7 Jl/Cj&^W <fc 5 <tl*<& 
§^iin^:^ 0 ^2. — If© P>t*a — ^7*7 y h * *-~ 
A<h3>M*f t M Jf-r (compatibility) O&S^*^ 

ytfi$r>ip&£. a-ifB*©t:a.-'7* ^^>u- F 

A^^r'J^^^^^o WAtf. ^^>P-F0/ct^- 
77*d^'7A^ {cfflSstrfeO. a -if© 

a-1f<DW1^CCjRGT, ^^^P-FU^P^Ag 
# ^ 'J V - ^ ^ © T * -fe X ROf / * /c « ^ - If zi > t*^. 

[0008] 

Wi^lWB, #^UJ:^<!:-r4. ffeCD3>f^-^ 



(4) 

5 

[0 00 9] 

^^y- F*» * h&O'^^X ^ht'a- 

■7*fc* (ffl^#^>n-F) 0/c0. 

-?Z>tc&>(D "^7XO-^ (class loader) " KlfitlT 10 
a.-lW mtfWWW(D^^^'- , ;>^18^ffl 

^hicfc^Cife*^) <£>^>a- F«§n^ D 

[0010] awft^*-^f©9-^xf— >s > 20 
tr* - ? % @» w«c now o ^xD-yn it 

y ccjra*.e>ft. tMMB*^** h© 

Fte#*7U «>o-FU/c*^x^F 30 
[0 0 1 1 ] aWtetr^-^J&sa^ftftt^ 

^ ho^>D- f**t>j<- h$n£ 0 

ti£i?l//c'W ha - F*fe? Y*m^tcJ*4 ha- F#f§ 

( "OAK^I§ (OAK lanquaqe) " t LX-ffi&itZ 
ftTl>£) tf^n/ca > t a - ^^O ^7 A©B46 
^'J7 7 /ti. C O S Htttffl olffiti: V - ^ 3 - K 40 
CD^V ha- Kte, (A) ffifflpjfie^^-^^^^co 

(B) X£ ? J^-^ttffifflOtt^rt*. 7*-£*-< 
:/rt*B^r*4 * «:»[]*./<: ?K 

cttccfcotx^^ *ttij»&-?&&, ism* (O x 

[ 0 0 1 3 ] *^CCcfc^ /Mha-K^D^A 



^^8 -2 6 3 4 4 7 
6 

(D}gS$n/c7'py7Art^W ha- K*^©*tf6C 
<fc-?T*^> FX£ ^ ^©7>y-7P^-A7 

[0014] ^g-WV^J ha- K^py^A^'J^ r 
-Y^W:. JBSEStifc'W ha- K^a^AiHtfTS 

X^-^ (virtual stack) &^A,V^Z> 0 C<0^')V 
r-f-tti, yp^AOOM-f > rCtfiH^r^^v F 

f r -£2 4:^*^r<fc5Cc(RBtf'>^> F** v 
SrO&#6:/uy5A0C>§'W ha- Ffft^£IB#MfI 

£„ CCD^'J^T-f-H*, (KB** * 

-Y ha- Kft*©7 s -*df-f^ , «:H'r4W»i*J:b^ 

ha- K^eo^-^df-f^CClH-rSlWjftCCja^Utt 

<b<kt>CC, Jg^^n/c^ny^A^CD^^ ha- FfSM* 
ic<J;ott^7> K*** ^©7>^-7P-^t-^' 

[00 15]^M h a - F^u^ACD^^cDSm^Jffl 
53*? Oft < riH^ct^CC, *fc'W ha- Fifr^£ 

^A«tC)^^TSM<D2«±CC>^V ha - FOUfi 1 © 

Hf^ccsitf $*it#^^T<D^-r> h (^s^>h 

te$Gtf?Z>2M±<Dmm<D'<<< ha - K©fi>tt< £4>- 

rK^ > h (DHhu (gp^ k 5feffT4^-f ha- F#*<0— 

h" 0 , CCOX^ vV'is* 7^, [5lG^Mx> h 
VtK>T> h^cJfr^fl&O^tf-r^^W ha - F^©§ 

7*~~ ;U h (program fault) ^^^ST^o 
[0016] 

[0017] S2^^^6J®a>b* J .-^>'X7 u ix2 



(5) 
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^-^a>** 1 6^Ul23>t' a 

y-K2 0 2». tp&mmmgi (CPU) 2 0 6, :x- 
1f^>^7^-X2 0 8 v (RAM) 2 10, 

1fflB>iE«.«S (*r^ * *gEtt$5K) 2 12, SO'^ 1 p 
>fa-^^-F2 0 2^3>t , a-^3 = j*^*— 
a>*9 hV-^2 1 etCO^tfe/c^CO^f'A-eCDffe 
©3^^^r->3>^>^7x-^2 1 4£^A/Cl> 10 
& 0 *w X^fBffi£SH2 1 2te, ?-ZVy <0^<Df& 

(ommt^c cpu20 6{c<fcot^ffsns^a^ 

[0018]S23>f A -^/-F2 04 (CCt 

4><D£-r&) te, CPU2 18, :x-1f-f x-* 
2 2 0, ^y^r»; (RAM) 2 2 2, fiWMBtSSSS < 7* 
.*X*SB«3£S) 2 2 4, ^>t'a-^> 
->g>^7 F9-^2 1 6iS23>fa-$y-F 
tiS^-S/t^^f'A^Ofl&Ori * ^-ir— >a > 20 

2 2 4^, 7t >TJUROV^/c«^-/^x^ h^'^ 
HU 2 2 8 4 \s$ h U*/c«^7^a^<bP¥ 

U2 2 8«, 1f«|fBteS5a2 2 4W«:«jW3nrc^1« 
18, BP%, CPU 2 1 8CCcfcor^f £ftfc9{fc<£>P> 

t; KtciBW5n/cor€>7*n^^A2 34, 

t'a-97^7'; 2 32, Mt^^^F2 3 0(O 
[00 19] gl3>fa-^/-F202R^a23 30 

>k*^-^/-F2 0 4ii, fn-en^^^>t^ 

36, 2 3 7£ffll\ Cn6<£> 2 ^><D^ > t*^ - £ J - 

tfliLtf* lfw<y-F2 04£Un i x*^U 
-rw >y^*xA£jm>fc1t> -vOa^fAX 
£t<DP>t: ;*-£<b U a -If "7-*X^-5/g W- 
F2 0 2 £8 0 4 8 vlf <t*?-f 2?P V 

7 MiO[)DOS^l/-r^ >^7 , A^ffll^ I B 40 
M£gM$£-r&Cchfc-C£& 0 HOC, BD*7h7-f 
CCffi&Sft, BID1f-^2 0 4*3fiJfla'r4fft<Da-1f , 7 

[0 0 2 0] C^t, *£*&£-Y:/CDn>fc*^-££ 
F7-^t77 r^xT£S2ffif Ztc&CDV' 
— A 2 0 4t£, &P>fc":» — 7^7 * —A (tfijx. 
tf> Unix, > F^*\ DOS, v**> h * 



tfl«!l©ta-97^^U 2 3 2) «rSLtt»fc. * 

^-^li|5] > b* - £ ?'p ACD<$* «C'<-5P a 
> (m«2 3 8. 2 3 9) i, ffi»(D*:/^**hfc: 
^-9 (WAtf2 4 1 , 2 4 3) ©M**, #P>fc':* 

<7>W h 3- K^'-v 5 3 P 5^ A£ieflrr£C <t 

cc^^r, £«&:x«--tf£if#-- bT&ct&vzZ. 

[0 02 1 ] 0 3^, *^tcS£^/c^»Mn>f^- 
^^rA2 5 0^t„ Sl3>t* a -^^-F25 
2U:, FOJ:^^3>t^-^3 ^ 

*^4r— >a>*y h 7-^2 6 6^irS2n>f 
a -^y-F2 54{CO^tC^. CCtfe^/c, 
HE^EHSIK:, ai3>t a -^>-K2 5 2iS23 
>t^-^y-F254^ l giJ<SC03>f.-x-^ y'v v 

h7*-A50*^U'7-^>^>XfA2 5 5. 2 5 

h - f y'u t? v h>t>Htefi<D^ > e ^ - £ vMr r# 
<tfcfil». Wx-ii. H2*#JBLr±iSC//cJ:^CC. 
■tf— F2 5 4#U n i x sf^U — ■< IsfisX?- 

-C, a— If 9-^Xf-V3>/- F2 5 2^8 0 4 8 
6 W^P^P-fe^iW^PV:? httCDDOS^ 
U-f^^fAW^c I BM5»8t»"5i;t 
ctl*. ^1 3>tf*-^-/- F2 52», CPU25 
7, a-lf-f >*7*-*2 5 8, (RAM) 
2 6 0, ffltteettKS (fw **iBtta«B> 2 6 2, & 
c>*P>t; ^.-£p ^ j*^— > 3 >^^7-^266 
CCgn =2>tr*-^-/- F2 5 2^^^^/^^^ 
A-ecDffi(D33^ 3 .^.^r->'a>>r >£7x-*2 64^: 
^rt^ 0 f^^lStf.gI2 6 2(l CPU2 5 7 

o^ 7 A©^< o«Htf pJ*W!55WVW Hn- 
F7 P 0^7A2 6 7-C*5. MWc*. mi^>t\-x 
-^/-F2 5 2^, S23>b'a-^y-F2 54^ 

^/l-br^'-Y F3-h'7'P^7A26 7«rSWB?SC <b 
[ 0 0 2 2 ] JffSHSfeWlriS, /WFn-K^D^A 

P— (source code bytecode instructions) CD 

F^gl teTjVTo OAK^-fe^hlt t^-^^W 

J ba- F#^tcir>r«F««we>ti^o i¥j$"T^>t, 

C**»f¥*c8?ffl©»ff3-K (opcode) ^Wcitc 



(6) 



#6 («itf2oa)»?<DllD») *3ltTT&fc«>CC, -en 

-en*tie*r ^©f- * £ ^ ?<o*?- $ tcw&tBM-r 

SUHBMVW F K 9 Frt&cSS*vCl>£. 

fcffiScStifcl*. W*.«, OAKWMKHs v Ftctt 
M tH(tStl/cg o t o (computed goto) " 
< x ^^x^h^yl/^^IUcO, Wet** 

*zTi/*>7 h 'J77 U>X©3f-^W< ) „ OA 10 

[0 02 3] sa^sswcra* teffl^ftx-* £^ ^ 

fg^SS® (long integer) k ^a-F-Of* 

^+ (l 6tr* Ffl-sf . *«ffi»»/JMR*«. 
xn^of <*WBi»*rtt:, ^n'j?? 

2f ^t/x £ h ^^XttHI (object class specificatio 
n) *$t*C£#r**/ctf>, MJ7 7 l/ 

Refill*. T. class, fieldref, methodref. string, 2& 30 

[0 024] f^fr^^CClSffL/ttC^-f F=i- FO 
& 0 ^»^^»f¥««BCC« (A) ^^^^±©1*A:« 

^< (DX* v *7 -Yf-A (stack item) ££^£1$ 
#E. (B) 1 £/c»«»©7-f f-A*** » ^*^6rfi* 

* ?±CCifc£9- KtttfflTftC t«te^**X5? * 

4V&.v*<Dmz* i oo%<on&-cn^m (ip^it 50 



#i?8-263447 
10 

[0025] »23>t'a-^>'-h' 254 (CCttt 

CD£T£)te> CPU 2 6 8. .3. -if > £ v x 2 
7 0, (RAM) 2 7 2. ffittKBtKSSB (tw 

**IEttRK) 2 7 4. SO'a>f^^P^^ 
->3 >* ^ h9-^2 66 CC®2 :s> 2 S— F* 

^T&fc&®*^A^<Dffe(D:3 >3 W > 

^7x-X27 6^tC^ ( ^-f X*i2t83SB2 7 
4te> T ; ^X^T r ^U^h , J280, Slt^xi'h 
28 3^^^x^h 2 8 2 t b'^-9^^^^y 
2 8 4. WCPU2 6 8tCj:orH!f$n/cO, SO' 

py^A2 86 {*:tlh<D*>*><D'ptj:< s t fe — o&*:3> 
b^-^y-K25 2CCtea3ti€>^-< Fn- F7'p^' 
7A2 6 7t*6) ^r^tt^o 
[0 0 2 6 ] H3CC7j^3tirt^J:^tc, Sl^>t^ 
-dr-/-K2 5 2<DlfflKjSBtt»ai2 6 2rtCCW, f&CDa 
>fc*^-£ ✓ - F#>£tf^x ^ h t"a-7^7Vx 

?^;*P-#2 96&i. ^•)>P-F3tl/c^^i' 
-»7^ (X> Kjl— If 7-^X7*- ^> 3 FWl^t 4 

[0027] c©«Fittti«<Dawtcs^i^T«. 

"^-y^x^ h" (A) JPEG. GIF.MPE 

G. ^^C4SMPEG2f r -^iO^/c^cr)^^^^ 

Zffi&<D. JVvF (method) i/c(J77 F-)*7^8 
^ii^nrt^Jl^-^^Vy-M^^^^ H (data 
-onlv type of ob.iect) . *^C^i (B) 1 S/cmS 
<Z>^ V? F^ffl^ii^n-CfcO, 3}-7^3><!:ltf- 

^^M^^^^^ h (method-storinq obiect) COC^T 
W>L«J PEG^G I F^V^^-y 

^h*14/ctf>. *-5>C^i, m^MPEG^MPEG 

2 co J: ^ ft t^^^^D Af=- ^ ^ >r y^rts^ 
[0028] mc, m^u^^y^^y^^/^ju^m 



(7) 

XL 

[0 02 9 ] "b*A-«7 (^>*-^y*il*-feC:ife 

£ £ A ?'£ fete 9 =y 7s <D* 7i> * ? h £<£ffl «Jt£CC-r & 

ha — F1Hf§ (source code bytecode lan 
guage) riWc^V h^-F^P^mO, & 

>? h e^-^co^^tt^, ^ha-F^ay 

ha- F^u^7A©^U7 -y > 3 >tcoi>T, 

aWCCJ:*^ ^ h v *-A0c{&#l,frl>*:/^*^ h 
fc'^-7£^C£#r#£££<Mc\ «?F7*- 20 

7 7 ^ff 24 QJBlWyXV-#2 9 6£ffltvr^'J 7 

tf C t ffiv t & <t i» 9 jSWca* 5 ft/t c > Q CCDJ: *>t£^ 

A«c»oriiM^ftc*. 

[0 0 3 1 ] ^7^P-^29 6lt iSP§K:#>&1>--^ 
frh<D*-fi/x. V h t'^-7SW^x * F©p- F 30 

Wttf, ^>^-^ 7 FOTWW_hr*^M?:^f 
x^F^©'J77l/>^^ntl^C(l:^^ a 

jR-r^ctcciorr^-fex-r^ci^r^s. ^<o^ 
< #;ua-if ^>£? *.-xzmmLx. 

Zf'H A%m<<>X^J'*-Vy?miR$:£k*?# : 7 7 ■< 40 
*}iWC<hfc:J:-*r, a -if V&ZtiZo 

[o o 3 2 ] aiR^D-tz^KjH^r, -eoi^mn^ 

KStifc'<-/ ha- F^a^A^a.-- tftcjzor^f 
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[0 0 3 3] i^7XP-^2 9 6tett3o<0£Btt«ffi 
SHC t ^7^P-^(i^>P-F3nfct 
^x^h (RO^n^tDKiSf ha- F?'n y 
7A) (Df-^^>f7^fx^^ a-lf^-^Xf- 

-fa>**, ^coHw<oiattasa2 6 2tc«ttsnri» 

£ "J" 2 9 8WC. *tlCT«>^A- 

-7£J|OW£C<t#r#fca>o/ct§'& k ^7XP-y 

v-*-9--^'<h, isabri^f&coi^-^'ioc^o 
rif-^;i/-^>^^f u jiSWtttrA-^tS^wr 

^■)>P-FtSCi*K^. ^-7Sa^SC 
yx^FS^/S/cB^'Oa-F^P^^, j8W 

3Qrtr*-9^ftc^c^fflSr'j^x^hr^. *f* 
cc v Fv- xtcjgej^t'^-y^^o^^/cia 

^ *^xn-ytt. ;^Fa-F^'J77>(t240 
^rtagtjo. ^Oa-F7'P^7A>{>^-7'^24 
2&tJ:or fcf» — 9**3ltT 2ft£iiyCc\ S/c^^-f h a 
- F7'P^7Aa>;^72 4 4 K oT a Jl' £ 
ti&mfc* ^>P-F^n/ct^-9^^x^1- 
3 0 ^«;^ -f^r-i/3>«, #^>p- FSti/ct^- 
•7(3:, ^f©a-^;H^ a -77-{ ^7 V 2 9 8rttc 

[0 0 3 4] H3, H4Stf«SlK:tt, ^XP-^ 
7'P^7A2 9 6©«j£#, WaTa*?^* * h£/r 
L/c'W ha- K7*P^ACD^5g(C*tOf^Ciat6$ 

Ma - K (pseudocode) <D V X F^^ c f=tl* l rflH* 
entl^Wa-Fd *»Wtc«, fif*©ifljfl:a> 
t'^-^Kli^:ffll^ca>f^-^-gfgi|Hll|r*^« 
*S*rfflC^nri^HIKa- Ktt. *«W*ia!8T 

ci*sr*^J:0CcSHLrsirTLr*^o 

[0 03 5)14^5^1^^^^ 
Xf->3>2 52(J 1 ^^>a-F5tl^)^^> > x^ 
h 2 8 3>0W$tltl^^A'2 5 4<^CD}g^£ifj 
y^>a- K:/n-feX£R!te*r£ (3 04) . 

CCJ:0, *7*sx.{? Y>H ha- F^a^^ A©iaM«r 
*-^<2 5 4^#M5n^t^y* >? hCC>Pt*r 
"/\>F;b (handle) " ^r, rt-1f 9- ^ Xf- ^ a 
>2 5 2CCfe^-T^> ( 3 0 6 ) 0 ^> FJKi, 

[0 0 3 6 ] W&)<0*x. -j tHOfe^X. &3iZtiZ>*7' 



(8) 
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«»T***£5*#«i;sft5 (3 0 8) o i^-r* 

^XP-^ a-tf 9-^Xf--e>3>2 5 2 
©ffilfcfZtt^ 2 6 2 f*KC£>£ b* ^. - V v 4 7? y 2 9 

*>{tl>r, ^xn-^ts, F* io 

f££|||£«:^>P- FTSWCC, «»J<D^> K^* -f 
*:/n-fe*K:JKvc #^>p- F^til)t^x F£ 

>:/^ v by * — acd^V'^ fjf-f^^x i7^r 

aSMS*^* 9 b<D#V>v- K^7t4 (3 1 
0) . 

[0 0 3 7 ] tr*-?^-*:/^ 2 

P b (Df— % Z 4 7'&^—f 7-^Xf-^s>2 20 

5 2 tcetftir^i^ci , ^xa-^g 

-Steffi uxm 2 (ommzm* 012) , jg^snr 

\<*h<f- 5 $ << ^te^jST^b^-vSrU r~r£ 
(3 14). COif-^sWiiWfttf*-^*^^** 

>P- F3ft£ (3 15). 30 

[0 03 8] ta-7©^>D-K^7f*t, ^ 

^7>P - K$n/ctTA-*7^^>f Fa- F^'P^ACD 
fc§^ (316) , ^7X0-^, - F^*n 9 

P^ACD^'J 7 4 ^-^3>£g3j6T£ (3 17). 

7*P^7At?*0, CPU 2 5 7 0t<fcoT;W ha- F 

■7 # py^A^tf5ti^Sutc, fissti/c/^-r ha-F 

r F 3— F^'J 77^t7*P^7A240 

^T-^a>3e*^iEm©i8^ (3 18), -fr-AC-fr-* 
* ( server searcher) V 7 r 4 £ tltc$"7is x ^ 
h tr»-<7*tr*-y^-f:/^ D 2 9 8F^fc:+&*r?U SPf 
/etc * * 7'b' ^ - 7 tfffifflpJjjBtctt o tc C t #Jg 
m^tih^^(tC^4zr^o^<D^ 4 vtb ufcHUrr* 

(3 1 9) o *< x )? 4 &~isa>&JEW~Cl'J:&~>tcm 

0) . 50 
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[0 0 3 9 ] 2tc*?B<DSIS6WIK:«. @»^>a-K# 

b tf»-?©#«>>ci- K ( 3 1 5 ) <T>'\&, $ 
^>P- FSft/c*:^*^ ht' A -7^W h^-F 
^P^A^C^ (316) . -ecD^^^x ^ht' 

(321). mz.it* *©*^** bv*.-y*yt> 

^(DX^te*?^*. ? b Zx.-y&T f-by* blr&fr£ 

^^^S!)t3>7 4 is~*SB>y 7 Afo (CO 

nfiquration file) CC^£#r *Jl>T i> £ t> c ^ 'J 7 r 
^. fOt^xi' F tT*->7«t*jx-7'5 

CC^lW^n^ (3 1 9 ) . r^*te^*h 3tittl»*i-&, 9 
^>P- K3nfetf*-»7WBUI«3ti4 (3 2 0 ). 

[0040] y--^b^~y i y-9A7--is 

^t'a-^^lftUtfc^f, X^^^3 0 8SO'3 1 
4t, il»?3ti/c^^^x ^ htc»Lfflc*4©«:a«jft 
b'^-9^M,-^^6^c^o/cia^, ^7XD-^ 

tjKcf*. BSi3^#i^n/c^ 0 ^3cc^^nrc^ 

^2lf-^3 24lt b , ^-77>f7'7»J 32 6^ 
iT&rliWfBti^ (7 s ^^IB«8S) 3 2 5%^A/C 
C^o a«J?Ctr»-«73&s|R21f-^<3 2 4C0b^-7^ 

±aUaf77 , 3 15-3 2nctot ( -e(Db^- 
7 7'P7'7A^^>0-Fl / < t J77>f1*l> 0 

p-^co^p-fe^^oiML, ^roisiaann* 

-tf^ * -fe $ tl& (3 2 8) . 
[0 04 1] ±^0/cJ;^Cc, jBW^c*^*^ hb'^ 

^7 >j 2 9 8«c«JW3nrc^cti^ (3 0 8) , 
mw£*'7i'*t> b v*-y<D#y>&- k, 

^SP»l//cJ»^, iSlRSti/t^^x^ h(DP- 
5S7T£ (310). ^^>P- KStifc*^* ^ b 
CC 1 */c«S»©^^-f Fn - F?'P^A7^ffl^iA£n 

ti^ (3 3 0) , 2^>P- FJnW^yxi' FrtcD 
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ctO-^U^T^^n^ (3 3 2 ) o ffl^^^P^^A 
^tl^T^a* 44 >$#f 'J£->a- 
K*4Bcf5»^(3 34) , FStife*^ 

Ci«t^> (3 3 5) o 7r>T^B*tCfi£t>& 

«*ii*^O^^A<D«iffl*T#- F O/ci©^ (3 3 
4), K3tl/c^^^*e? FttBUB&Sft (3 

36) , jfitfttC^L-lf^ ?-fe-^#£jS£ft£o 10 
[0 04 2 ] y^7>P- FSflfc*:/^* y F$C*a#& 
ha-F^ay^A^ntl^C^ (3 3 
0) , ^*3 3 2 75S3 3 4IJX+-^3h, ^ 

(3 3 5), 

[0043] BffiH3*r#fla3ft/a>. H^Sftrui 

©S4tt^'i7 7 JThtcitoCD'H Fa- F<'J77 

/c^V Fa- F7'P^7A^^x * Fa- F^Of 
7A^U, >f>*-:fy*2 4 2J:9^WK:'*-f 
Fa- F^oy^A^W^^W ha-F3W^7 
2 4 4ttt»Ut^rt>J:t\ 

[0044] ;Wha-F / < , ;7T-ft24 Ote^tTPj 
^'a^At^O, Fa- F^'a^A^V F 
:a- F-f >*-^y £2 4 2©*fJfflITrCPU2 5 7*C 30 
£^xmft$ti&WttC (£tc[Z>U Fn- F^dWA 
^^>/>>Y^2 4 4GC£oT:3>>'W> | U£fr£MK:) , 
J8E3*ifc''W Fa-F (V-x) 7'ay^A&tJW£ 

x^^mosiE^ ^-^^> Kf r -^£-r^^> 

try f- * =£r^U 7 r -f T h3- F ?*P y 

7A2 6 7 (y«5>o— FStifc*^* ^ h-^'J^-y 

x3 02^itfco, c coffin y'uy^2±iim<Dmm 

frt>#Vyo- FSftfci*, "ft (False) " CC 

-te^b£ft£ 0 7 , a^7A^t^»j7^->'3> 40 
Xf-^X3 0 2iJ 1 ya^A^^y^^ 

&t>*X£ * y^ffiffllcH-r&f-X FO^TGca^O/cd: 
m^VF3-FX , J77>ft24 0^ < i;ot "X 
(True) " CC-fe ^ F £ft& 0 

[0 04 5] Fa- F:?*P y^A-^y 7 t ^ + 
H5£#M3ftfcl,> 0 AVFa-F7*D^7A^'J77 
-Yi*2 4 OOffifflfc-^r . «fg©^WF3-F^^ 
7A3 4 0tCWaiT!»W , rSo ^>J77^f 240 



*R£t&ttT«>fc8^ Ci<^©— B^WJ&^-^flljS (te 
mporary data structure) £rfiiffl"3~&a *t3KC ^ 'J "7 y 
-ft240«, xy^*7^>£342. f&MX2v? 
3 4 4. iSP-*^7U>(34 5 > St>'X^^ 
Xt7 7is 3 9 h«ffi«£ 3 4 6 £<£ffl-T £ 0 

[0046] X^^*-)>$34 2tt, {&®X£:/y 
&ft£i!B*U ^C0«f^OlS2B^^^3 4 4Oi>F 

y»3&iJg!*3ftSJ:5Cc\ <'J77^24 0(cj:ot 

[0 047] <EgX ^^344lt ^COHtf B#tC/S 
>f Fa - F7'a^7A3 4 O&c^oT^^V FX£ 

X. ^bmHC^tfb/ct^, X2*y&t3o 

Offl : 

HandleToOb.iectA 

5 

1 

fimfHzti&t-rzt* *tjsr*itfflix^ yx> f u 

R 
I 
I 

±&«5o CCt\ flftBxy^yrt© " R" 

y F 'J7 7 U>X£^U (RfflX** ^rtOS " I " 

tt, IB»*7nr. Etc, COWtB, X* 

3 4 2tt, <SSlX^^y3 44tCtSjW3n-tl^3^(D 

[ 0 0 4 8 ] 54 •7<D J ?-ZK.\t. *ttfrr&(R 

( D . mmmmA^^M ( f > > (sw^tM^* 

(D) > a'^ (B) . ->3«- F (S) . tf:/^* £ 
F 'J 7 7 U > X (R) ) #WST6n&o 
F 'J77 u>xtc»r-2»^-*ffltc{i, 

F^7^titiS (FHx^ R:point, 
CCfpoint" t*^-^^^ ^ b y ^XT?*S) c 
[ 0 0 4 9 ] IBffia-fcJl^EfcT 3 4 5 (K®X 

^ ^3 4 4<L[H]Ga^#6^m/c-r 0 §n^, (ssn- 

^HSrW 3 4 5t*. ffi^/c^V Fa- F'y*P 

y =7 A^ffiffl-r ^> p - ^^accss-r * ^- ^ * ^« 

y^Ak:<i: otD-*^Si^7> Fx^ y<b© 

^L^m^ThX^tSi^^ Fa- K^CC-o^r^^ y 
yT^C<h^cJ:0, S^V Fa - F^*cj:^rry^ 
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[0050]»W ( ^'J7 7 -ft240« > 
iPh<r>f-^<D^vV (pop) £'J^XX ht^Sf- 

?T-firttfiffl;****3 4 4*>6 "^^'Stl/c" ^ 

5*cu h-raS'W ha- f*4*cc 

[0 05 1] #W!JJK<fc5^Ci ^A^y*? 

(operand stack status) &CS*tt£:*^> KOSfci^ 

*i<5 0 **«SE<0^-Y ha- F*^26l±©a&** 

(stack consistency) " ^S^-T^ig^i LT, 
UtfU*)]/ — ? (program loop) KZcfcoT, ^*-^^> F 

[0 0 5 2] X^^Xt'>7'i/3'; r-1Mfl»jfi3 4 6 
fcfc, *****7'?>*342 atf(RB* ^^344© 30 

^Xt9^3-;hOS^H SC. DT 

K DT2, DT3 D T n <D X *> ^*C* 

*"<^> F*£ * VntO&mW**?-****?^ D T 2 

DTn Sr|Hj«r^€> 0 DTnM1^7> 

[0 0 5 3 ] X^-^Xt^7^3>> htS*fi»i§3 4 6 
U£ b VS53 48 ±***:^a » hSiJ3 5 0 
CD2o(c#2>>ft& 0 f^U^hy»348B^^y h 

^3 5 0(2, C^e>(7)^-y^ htfMMftJih?- (target 
instruction identifier) tCHil*r ^(Effi^^ ^ 3 
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^3 ? Ftstt«tjfi3 4 6£fflt>r. ^ + >^-r*iew 

«»rr& ^3 4 4©Xt"-£X£ 

^^^g hSB3 5 OWCCtSttTSc X^ ^^t 

[0 0 54] ijfil/fcJ^Oc. ;WM-F7'n^A 

3 4 0te, f - ^ ^ ^CigT^SS^^^t 

-eneo^os^tt. #^cd-c y ? 7 ^ 2 

4 0CtJ:oTiFffi£;h& 0 aVF3-F^p^7A3 5 

**?*t!H'P«tKrr4*M*3 5 2 (X***^© 
S»<D^^^a) SC/3 5 4 (X £ * ^^6<Z>«f«©7j< 
*7*) , HU*^^>^3 5 6£^©B8i!T**-y* r 
3 6 4, »^t>^3 8 6i-e<DB€ilT^>^-y ^ h 
3 6 2. MDOJl/-7'3 5 8 <t^C7)j|£:bD (end) 3 

6 0 (D0;u-^03?^^ccj:^r, gittttZZtdtZm 

^n^^fc'ij f -f £^ 'J 7 7 -ftSJ^Wtt 

(Dr. C<D'rt4 F / < , J7 r -f^CDSOTte:, C^6 

[0 0 5 5] H67!;Miai 2, Rc>^^2 %#JH U"C . 

K-k»J7 r ^t7'n^7A24 OOldmco 
ti-rfiiTCcBfflccgttiHr*. («2it ^'J77^t7' 

ap^A^mm^- b'~emLtci><Dv$>6 0 tfm2<o& 

F», *^i^O/c^5C©^IT6 n/c 0 1 o 

r. - ^ 7*o ^7 

[0 0 5 6 ] I6^5ntl^J:^c v ^'^>P-K 

-F^';7 7^t2 4 0tCD-F^nS (4 0 0) fl ^< 
•J 7 7 i 7 2 4 0 Get , ^-^^> F&C/o-*;^®:©^ 

(K®n-^Jl/g!»r U-Y34 S^r^STS (40 2) „ 
(4 0 4) . «t*CC, -<';7t^^«. (Sffl^f 
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x> h y»*i!i»T*fca&<DX* y>?Jj<5>53 4 2 t 
UH)< U^X**fg^T£ (4 0 6) . 
[0 05 7]SPUtt, affWtiil^il^t^^ 

^«flRX%9LtTl>& Uf7^408, 4 1 0. 4 1 

* hffiBtfg/cf^ l/^h'J3 4 8WK:iBtB3Jvtl>tt 10 
(Xr7 7*4 18), h{&g£^inf$R 
^t-^Va * h»tt«JS3 4 6(Df-/l/^ 
h 'JSR3 4 8&c»»frr* (Xf 77*4 16) „ 

h uaB3 4 8©^:tcfl6flBpIfigtt^P * Kct&JjWOT&M 

[0 05 8] 7*P^7 ArtCD^rcD^^l^l/^®^^ 
70/c»> h 4 8«rV - h UX. l ) X b 

Ci##*0t> (4 2 0) o 

[0 0 5 9] «flffl5*#HSttfct>. [g5T«\ WW 
©fc«>, X^7^Xt77y 3 7 h*Ml346(J 1 
KCC^v*:? ^-VaXD^l ha- F^U 

A3 5 0ft&C^£ftTl^£'M h a- KA^CCS-^ 
C»t»7L/cJ;^, U# h , ;SU3 4 8rt&c1f#R^ 

3tiri^ 0 30 

[0 06 0 ]a7rtt, h3-K^a^7A«Cj:5 

5*»*-<y 77 -Y-r&/c#>, ^'>f h^- f^p^ao 

02©AX«^^n^> o /^ha-F^D^A©* 
ffl©^#iilRS*i£<t (4 3 0) % ^V7t-T^5J. 

CCSHvriSffc:** * ^Xt 7^>3 y h«W1«ifi3 4 6 
(Dt^ h US53 4 8rt6CtSjW3tirt^^<b'^*^ 
x v ??Z> (432), 

[0 0 6 1 ] jStRS tltc^<DT FU^f^ h »J 40 
3 4 8rt«:*a»6 <1P%, atR3ti3fe#^3WfefW* 

Tl>£) , ^ 'J 7 r ^ t ( JMt ^ X ^ 7 X t 7 7^> 
a * h#*** ^X^ ^^'^a ^ h«ttflliS3 4 6 ©X 
t77'> 3 » hSB3 5 0 PMC ftmZtlX i,*2>frt ^fr* 
^x^tM434), X£ ? ZTs-tv 7*>3 * h# 

-y-; hT&£C££jgR*T6> . X2 ^*;^>£& 

CflKfil** » ^CDP*9^, X^7^Xt77^3 7ht8 

ffl«ti§3 4 6F*3&CtgiM3ft£ (4 3 6) . Xt-^^a 50 
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v h«, toffl*(D^4llff^^itHU<D{gSX^ v^<D 
D-feXSr^W, f^icai^^cfc^iC, Xf7 7'4 5 0^6 

[0 0 6 2] v^-r v -/is 3 * h#. jiw^nr 

Is* v htMfl«JS3 4 6CDX7" ^7>3 ^ h£l$3 5 01*3 

&c«jwsnr^4. c©^%«:*t-r4®ex^7 ^xt 

*tt«t* ( 4 3 8 ) . Jt«<0|gS> (RfilX f-^Ott 

iixt7 7> 3 * ht^77fu^ci«$n/c 

(X^^Xf-^X^X7«;f) . X^7^Xf 

-^^7';^MUc^V ha - F^P^^Art 

(4 4 0).»an««r». Kx^7^xt77* 
^>3 ^ h^i5]^^/ctJin]^^7*cDx> h r^tt 
i^c^x7 7f^w^o ^»j77^f», -eco 

^7'n^7A^ M ft (False) " t^^Ci^ 
T £ OCC-^ 'J 7 ^-V3>Xf--n2 4 5^^^ h 
U t ^^^-^ay^P^X^r^ht^ (44 

2) o 7'p^a# j w r$)^>ci^t cfc^cc-o; 

7^-^a>Xf-^X24 5^7 hT^>C<btCcfc 
y>V ha- £24 Hc&h'SW^ 

AO^T^PlltSft* (83). 

[0 0 6 3] jatR3tin»-5*^ccs*bRtc«wsnr 

l^X^7^Xt77^ 3 7h£, ^<DV$<Dilx$$kX $ v 
2<Dtm±&^v*'?2>&& (438) , + 

tcxf-y 7*4 5 o^6ffl^o^«:S*ur^«T*B8*&"r 
[0 0 6 4 ] aiRStirt»sft*©r fux^x ^ ? ^ 

^7" -;^> a 3P h«tt«iS3 4 6 0^./ h ';^3 4 
8ftCcj|o^6&i>tg^ $/dJX^7^xf- > yx> 

X7 7^^ffl$n^l^ ^'J77^1t ^C7)^ 

<§mm<D7s* > z&mmRvmmcfotx . ^cc*tr 

[0 0 6 5] ia8%#«83n/cl^ «Wtctf*>n4^* 
^7^^e>^7 7"^^(4 5 0) 4 XZvZilV 
(4 5 2) . 

[0066] t^7>FX^7 ^3&i*C[)*^K:»1/+» 
^f-^^Sott^j:C^ (4 52) , CtlttX5?7 
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^ 9 -fe- 3P&£JiK3 n& (454) q JgCC-c ^ 7 ^f 

V3>7'OtX^r^ hT& (4 5 6) o 
[0 06 7 ] X£ v ^T>y-7D-tfc@^tH3tl^ 

A« v »*f3tl*r(r>S*^E>»ff3- F (opcode) # 
X* y 2fr%# v7Zntcm<Dm?&m<Dmn (integer 

add) %B^-rs»^. ^y^r-f+B. sP^^snr 
t>£(E©x£ v voir 4 ^a<d*-^> KWH&tbtSO 

^#<?>£ 3 4 2 ^M»r-r€> 0 20 

[0 0 6 8 ] IKffiX* *^3 4 4©>l<y ^"StlTt^i 

>F 'J<D*-^> KfffRi, siR^nrt^^o^- 
^^^^S^<b<DM-C5X^^^^a$n/ci©^ (4 
5 8) 5^v 9 ^-fh3-K^o^Art©i' 
CT^£l»^t^^-^a5n^) (4 6 
2) o JEtC, ^ 'J 7 7 'ir* fcfc , 7u9*7/*ifi "AT ~C&> 

(4 5 6) o cnr, sP*^';? -r*-: >3>?* 

[0 0 6 9 ] >xcc. ^9^:#fi§$n/cc^ iiiRS nri* 

(4 7 0) . 7s* v £*7 , 2>£#ifl'*6*K -eco^^^ 

Let 5 it-sf- d?^Jwr^/cfe<D+^cC* 

^iC*-6*^*^*^*J5E3tl^ (4 7 2) „ 

i^-^^ttWra/c^O+^tt^tth^tiift^ (4 7 
2) . CtlttAZ v ir*-^7ia-tP»«tl, X*** 

y-m^&tcteJ yH2-^^J3i3tia (4 7 4) . M 40 
7 6) o 

[0070] ^^^^^D-w^man^ 

^tia-r-* (*^> F) ®^^^*tx> h 'J 

v9tCto\x.Z> (4 7 8) . COtMRte, 50 
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[0 07 1 1 110 *#JK3*ifc<r>. iilR3*VCl>£ift 
Z>m& (4 8 0) , r -Y-Wi, £*T^(D^ * >:7' 

y?xi-?y'ua v Ft«ft«JS3 4 6rtcc»jwsn"c^ 

£a><t*5 * ^1*^, X£ > £>X^ *^>3 * h. 

*s«swsnri^j:ii»^ (^•co> > ^>'7HcM*rais 

£(48 4)„ CCD^^V^C^^^X £ v Ztfv y* 

t&mz. micmnztix^zxr vy'Ar 6 oks^^-cis 

8#M) o 

[0072] Ts^v 2 jy'is* v h^M^nrc^ 

h (entry point) J&iRKlfflffflS ntC^ C t 4tS 
T) , ^'J7T-f+B. v b&m 

m&3 4 6CDX^ V*^3 ^ h^P3 5 OrttcM^t 

X^ ^Xf-^^7^^tU/^W h^- F 
a (48 8) fl WiS^SfiWr«, X^ ^ zf*s 3 -v F 

yy'zs* v Frto»iCraf r -»^^^ffi«:--ai/^i» 
i^tcfe = X7 7^41'-5 B ^';^t-Y^«. ^<7) 

>s >Xr-£X 2 4 5£-te ^ r U 
S/a>^a-feX*r#- HTa (4 9 0) . 7f^4 

8 6rx^ ■> ?x7*-£x*^ ^>y^tftffl3n/cti 

(ill). 

[0 07 3)11 l £#flS3ft/cl>. ia!R3tiri»a^ 

^cc <fc ^> r y ^ ACD^tcr^]^ o £feff-tt# ^ /c«*i 

0) . <l/77 -{ftt, 7-%v 9*1- ?y' is a v 
flUg3 4 6©^^!?^^3 * F8B3 5 OrtKteffiSftT 



(13) 

23 

$r****-*^g a> htiffB (Xf77'4 3 BttSttl 

^u^i^ct^^n/c^ (*£ ^ 

^ ha- F^oy^ArtOWffi^ti^-^ ?-te- 

^M^ni, (5 0 4) . »ajaswc«. 

*/c»BI^>f h y %^A,*ci>fti>*\ 

a^7A^ "ft" r&£c £*5Vi\j:5cc'«y ? -y 

>:7*P-fe*£T#- hT£ (5 0 6) 0 
[0 0 7 4] X^-^Xf-^^^^Utt^Ci 

sp+^'Cttt**^ (xf^5 oo) , ^'J77>ft 

[0 0 7 5 ] «!R3ftTt,>&i8K^ P-#;l<^$fc&>6 20 
f=-^^^l±i*r^ (510), ^'J7 r -f iriiStflC 

6(512) . ^7^^4l^Wh3-F7'P 
tf^AfoCDim*^?* vK-~Zs&£l$ l 2tlZ> (5 1 
4) B -e<£>f&, ^'J77^fWa^7A^ 'W r* 
&C<b£^T£MC^y 7 ^-i/a>Xf-^2 4 30 
5^t7 hi, V 4 5" -is a >^CH2X*T#— h 
T* (5 1 B) . 

[0 0 7 6 ] -€-©«F«JR3tiri>4^^a-^Jt'*» 
^^^-drfcH^fflS&C^tB^ (5 10), */c^f 
^5 1 2 CCftW£ t 1 - $$4 zfCDlkWfi*? v ^~$z>%& 

mi^o/c»&. -^y^r-r+w:, iitRsnri^^ 

©ftiiKcxf-^ 7*5 2 Q^tmMtfr&o 
[0 07 7 1 11 2£#M3*'i/tl> 0 aHR3*VCl>&# 

^ic^or^-dr^o^^^jacctsw^n^JS^ (5 

20), *fj£-rSfifflO-*JU^»^iH^6ti. ^©{g 40 
3^3&s«3E3ti4 (5 2 2) . <Dflx$S P — # Jl%L$tf)* f* 

CCBB-rs^-^^^^iiiHSrS (5 2 4) . <E®P 
i«C^V^^ffi^n^)i (524) , 50 
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M *4z-^#£fiK3*l£ (5 2 6 ) 0 -ecDf^, ^ 'J 7 r 

7^-^ 3 >Xr-^X24 5^-fe7FL/ l y V a 
T—Ub yy'a-tx&Ttf- b~?Z> (52 8) c 
[0 0 7 8 ] «fR3*rt:i»Sft^#. P-^l/^RCC^ 
-^*»lfiLttl^J»-& (5 2 0 ) , HJRsnrc**** 

^^^^-^df^^'ffl^Slflorci^^Ji^ (En 

-^y ^ t ^ttciots/cMl^ntc^^ci^ 
*r> , »«3nrc»-s^^ ha- KrfMMcwarr***- 
zm^fiK *<Dmmv-t>>\sm.mcftMztiz> (xr 

[oo7 9)i^r, ^y^rnit *©*^3Wfi« 

s>-r& (540) . mm? 

L (54 2) . ^'jy^-i/gy^P-b^^XT-^* 

-^y 7t -y ttt^oy^Aj&s 4 *K" r*^>c<t^7n 

■Tcfc^CC-^y^ ^-!/3>Xf-^2 4 h 
0 (5 4 4) . *<y 7 4 — >:/P-te;*<£>#*7S:{E 

[0 0 8 0] ;<-f ha - K-f >*-:/y £ 
013O7P-ft-h8WS3«:#iOoo, 
h3- F-Y>£-:/y 3? 2 4 2©lM1^Cot>rIft^ET 
S 0 tt»3«, AVh3-hV>^-"/^^W^- 

h'-csifcfcor*§ B 

[0 0 8 1] l^^n^U ha- F7'P^"7A^^ 

tx?c'& (5 6 0 ), ;W ha- F7a# J 7J*4>*-7 
y*2 4 2tt, JBS^n/c^V ha- h'^p^AOS 

4tt^ , i7 7-/fS^< 4 AV'h3-F^'J77>ft 

2 4 O^rPf^ffl-r ( 5 6 2 ) o /Wha- K^y ?t -f 

[0082] ^'J7? -f i** 5 ^ >^fe 

(verification failure) " 4 V 5? - > 0 T # /cJ#6 
(5 6 4) , J&SSti/t^W ha-h^'D^A^y 

(5 66 ) 0 

[0083] ^'J77>ft242^ 4 ^-^>3 

>^£«j M *y ^->or*/c*B6 (5 6 4) , jgssn 

/c^V ha - h'^'n^^Atiy y-^a.--r ^ y f- -r ^ 

py^ACcy>^$n (5 6 8) , m^c ^coypy^ 
ACc e fc^r#M3n^fte<07 , p^^A, 

hccfcy >^n§, -eocfc^^cy 
< o 7'p ^ ^ a a > ^ - 7" y ^ cc » w jfccDBu %m 

(pre-execution) «gil5l«"C*S. ^<D^y>^3 
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4>Z-y'V y YZftmiZtiZ (5 7 0) e *»gfl<D 

[0 0 8 4 ] $^©7'P^7A>f>^-7''J f5J 
g4>^0 3ML/3ltf Stl&tft^l/-- 7* (instruction loo 
p) *WT4'W h:a- F^u^^ACDSItftcWb, «Rf 

y2KM%.*>tiz>) "pryx-yu- <bp^ *%yt 



<D$r& (int. te£/^£':£T<Dfft<$) cc*ror^tf 

Wtitfft64l>. ^<Wpy7A^ -Y > £ — "7* 1/ £ 

aims 0%^cm-r^ o <eo*sm> *»9h<d^>»-^'; 

<D^*a y ^ A -Y > * - y' V $<D 2 i&ft 6 5 {£(D5I $ T rf 
[0 0 8 5] *^CD^^CDHJS^JCC-oc^rtT^^c±ai 

3fc*«*<o fc<Dtcps^*r & c <b zmm Ltc & cor 

[0 0 8 6 ] 
[MM*] 



:1 



aaload 
aastore 



OAK 



r i?F'J77 U>X<DP- F 

*;/s;** F'j7 7l/>X©^x^ F>J7tU>X7 



aeons tnull 
aload 
are turn 
arrayl enqth 
as to re 
astore_<n> 
athrow 
bipush 
breakpoint 



catchsetup 

catch tea rdown 

checkcast 

df2 

d2i 

d21 

dadd 

daload 

das to re 



^JU^-^^jc^h (null obiect) <Oy' y is * 

a-u>\,*y'isx ? FSSoo- F 

BB^fc©*:^** h 'J 7 7 L->X(D'J 

1r-fVx.& V x )y y i/>xoa-*;i/3E»^©ttH 
1 v W h 7' 9 > ^ 

•/U-Y 9#<<> h ^> F5 (breakpoint handler) ©3- 
Wr>^> F "3 (exception handler) C7)-fe ? f-7^7' 

st*:/^* * h a*^© * *y y'x-fr zct omu 
«»K»lli'l«.'S»or u A ^<DteM 
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dcmpg 
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28 



dcmpl 



dconst_«±> 

ddiv 

dload 

dload_<n> 

dmod 

dmul 

dneq 

dretu rn 

dstore 

dstore_<n> 

dsub 

dup 

dup2 

dup2_xl 

dup2_x2 

dup_xl 

dup_j<2 

f2d 

f2i 

f21 

fadd 

faload 

fas to re 

fempq 

fempl 

fconst_<1> 

fdiv 

fload 

fload_<n> 

fmod 

fmul 

fneq 

f return 

f store 

fstore_<n> 

fsub 

qetf i el d 

qetstatic 

qoto 

12d 

i2f 

i2l 

iadd 

iaload 



-#_L©x* v £"7- K41SSiL/2oTtf€» 
:»«fc/J>» ri/^6©a-F 



29 

iand 
i as to re 
iconst_<n> 
iconst_ml 
idiv 

i f _acmpeq 

i f_acmpne 

i f _i cmpeq 

if_icmpqe 

ifLicmpqt 

if_icmple 

if_icmplt 

if_icmpne 

ifeq 

ifge 

ifqt 

ifle 

iflt 

ifne 

iinc 

iload 

iload_<n> 

imod 

imul 

ineq 

instanceof 

int2byte 

int2char 

invokeinterface 

i nvokemethod 

invokesuper 

ior 

i return 

ishl 

ishr 

i store 

i store_<n> 

isub 

iushr 

ixor 

jsr 

12 d 

12f 

12 i 

ladd 

laload 

land 

las to re 

lcmp 

lconst_<l> 
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mm&frz fig j: o c 
o M±com&ft& 

mkOftmt^J V (signed byte) ^(D^fft 
mbV**^'?* (char) ^<Om% 

M$k<DWffitf)fti< / 7 h (arithmetic shift riqht) 
mWL<D a - X)\s^$kvi ndex^CDfg£fi 
m&<D a - ij n ^<D«tt 

2 ^RSfeX O R 

2 ^<DfkBSS»© 7*- JltWlA N D 



[0 08 73 



a?) nm^s- 

31 32 

Idc2 Sa^-^/O^OT^fA©?'^ is** 

ldc2w m&y'-frfrhVvy ?£tc&#'7)l'<D7' ? 

ldiv fgg^©B&l§L 

1 load fSS^^CO u - # 

1 load_<n> fgg^gfcD P - # 

Imod fggli&CD^ ^ - P fffj£fc£>^T 

Ineg fg:B^CD«t£Mb 

lookupswitch ^-^^^ (key match) tCcfc £ ^ 1» > 7' 7* — ^JU^CDT ^ 

lor 2 ^<D{ggSgg*<D ^- Jbftft O R 

1 return fSfiSS»©KI»^ 6CD »J £ - > 

ishl (&fiB»©fi^7 r 

Ishr (SS»»(D»*W*^7 r 

1 s tore fgfiM^CD a - 1) ;I^«^<D1S« 

1 store_<n> fgg^^O U - *7 )l^%L^<Dftffl 

lsub fSfiS»©5l*3» 

lushr feE&&<D*mGts7 h 

lxor (Slli(D7'-JbttiXOR 

monitorenter 3- HCD^^- £ 5 nt (r>£fKJg^G>:t > * — 

monitorexit 3- # 5 tlT 1^{H«^50MIIH 

new frfctttf?^* * h<D£>& 

newarray fffctt 7l/-f <D{4g&<& 

newfromname *-A (name) ^Ofr/cfr^^x ^ r<E>£j& 

nop f5JfcU&l> 

pop 1 #±<DX $ y >? V - )r<D# v V' 

pop2 l#_h(D2 0CD^^ ^ 9 V— 7 

putfield Icy'V >? hF^CD^ ^ — Jl/ F<D*fc ? r 

putstatic ^XftCDX^T* i v Vy A -)l KCD-fe s> h 

ret If ^-^>^60'J 

return y'&i/ — isi> (procedure) frh<DV 2 — > (#4 K) 

saload f^Hftt^V KD7U/s(p6©d- K 

sastore WWffi'W h(D7U^©M 

siaload tS^ttb^a-r- (short) O7l/-/^6O0 - F 

si astore flr*t U a — h <£>T U ^<DtSW 

si push n^wsso y' v Is a 

tableswi tch > 7* > 2 X tC J: £ ^ * > "7* f — Zf)l>^<DT 2 "fe XR&is 

veri f ystack X £ ? £ W^tCfr ^Ci^<'J77^t^ 

^C<b^J:-oTiM!RT^Ci^tH*^)) 
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33 34 
) v 9 

{ 

( non-bytecode viewer) CC>tfT & ^ * ;> ^ */ 
{ 

{ 

t^-7^r^i2 7'h5 fttti 

Fi ni shObi ec tDownl oacK\ tf < 

} 

SttBfco/ct? .a — V^W r K^'P A(7)H^ 
{ 

{ 

/* f a-^CDU^X h a >*/ 

} 

} 

} 

{ 

fg5£3 ft/c-r- £ £ -Y Scatter & tr* - ? - '^r-*- 

} 

^- £ * -Y ^tt*sB»3 n&(,*J*£ 

{ 

) 

} 

FinishObiectDownload: /*-/>'W h 3— P tT» - 70C*N~ 
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35 36 

{ 

{ 

} 

} 

^m^^-tf^m^- y'm^m'? ztcsbcoifrmv -tu^mkr u 
fan** v zx-r -jy'is* v b &tc&<D?- zmmcD3Lf& 

Fa- Yy'Wy^m&W, 1 : 

^ft^St>Mtt^ t > 7'$ /ct^» 7h (SP*>, 2JM± 

F 

/S>f Fa- F^d^-7 ^m^>W>2^7, : 

VerificationSuccess^: "M" &C*tz v Y~t%> 

{ 

{ 

{ 

3 9 h<LJtBrrS 
{ 

VerificationSuccess^: 'W tC-tey FT £ 

>; 
} 

} 
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37 38 
} 

{ 

{ 

xs? * tryst-i n-oim-s 
{ 

7"U> FT£ 

u 
} 

$<izf* XV -7 ?-<D»£ 
{ 

Tfs-fM v*te->>*y'v > FT£ 

VerificationSuccess^r "ft" &C-fey FT £ 
} 

X£ v 2*7 3>2*JfSr*r£ 

) 

{ 

X£ y ^*-^7P-0?* v 9 

{ 

•^U "7 ^ — 3 >*T#— F^~£ 
VerificationSuccess^: "ft" tC-fe ? FT£ 
U 
} 

;*-<^> FX£ **CC:/ 9^*3*1*^*©^**^* 

X £ ^#^>££Mfr-r£ 
} 

{ 

{ 

(RfilX* v >7CD5I^E(DX7"-^X^:^W$nri^X^ y 

* f <ttt«-ra 

{ 
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39 40 

VerificationSuccess^ 'W &C-fe ;> b"3~£> 
V 
} 

} 

} 



{ 

{ 

VerificationSuccess^ 'W &C-fey ht~£ 

} 

} 

{ 

{ 

VerificationSuccess^ 'W CCHzv 
} 

} 

i 

{ 

{ 



41 
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42 

VerificationSuccess^ *W CC-te v h"f€> 
} 
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} 



[0089] 



} 

} /*D0Jl/-^7*/ 

y (^y ^ * ^r—>3 

^3 

{ 

fg^Sft/c'W bra — F^P^A^'J V-^0a-f ^ 'i^^o^A 

ecu >^-r& 

} 

[09] B9tt. *Si(D»®l?iW^KH^^Wh3 

[B101B10I2, *j8IB<D»«lttW«:»Wi^^ 
brn- F^ay^A^'J^ ^ > 3 >^P-feX(7)7 p 
+ - b<D— S&t#>£o 

b p- Krt^7A^ 'J7 ^ ^r-^3 >^'P-fexco^ p 

[H 1 2 ] H 1 2tt, *^©»a^j56tWtci^WS^W 
b p — K^n^A^U? ^ ^r-^>3 >y'a-teX(Dy p 

[h i 3 1 h i 3«. ^zmvmmwsmfctev&^J 

bp- F^attvA-oz-y'') v ty'v-tzvya- 



[BllBllt * * H9-**/^r***ftft:2o 30 
[B2] B2tt, ^7F9-^^ltgM$n/c2o 

(f^x^iattssg) ^tc^ 9 

[03] B3tt, F9-^^L/t^?n/c2o 
(D^Vt^-^^U-Cfcl ^*a6CDP>fc: a-£CD 
5^4>&< ££> — ^>t£s ^IfcBJ^C^&'W F3- K^'P 

[04] B4K, ^mo^mmMmdcu-ox. u*- 

b1f->WC&Sfc?:*--- f 7£'W Fn- b"7*P^ACC 

r^^t^/c5()(DP- F^a-fe^p-^t- Fr 

[05]0 5ti, $898«:«tS^Wh3-K^a^A 
(D^y 7 w tr — isa >GtfiH>*C'W F3- F^'^T-f 

[B6]B6tt 4 **HJ(DS?fflH*60flCCf^WS^V Hp 
- F7'P^A<'J7 ^-i/3>7'a-fe^7P-^ 

+ - b<£>-att?&&o 50 
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1 0 0 U&(Dft&m-=>^V~-*^*T2* 

102 1 n > £ * - * 

103 3>fa-^'U^7A 

1 0 4 ^2 r3>e A -£ 

10 6 CPU 

1 0 8 zL-yj^^y 

1 1 0 ^^r'J (RAM) 

1 1 2 ttflMBttSX 

113 t^U-f ^>^fA 

114 3^a^r->3>>f>^7i-X (tfA) 10 
120 3>b'jL-^^y h7- 

2 0 0 S£*©^ttS3>tT*-^^^^A 

2 0 2 *la>e*-$y-F (:x-tf «7-#X<?*- 
ix 3 K) 

204 ®2 3>fcr»-* K 

2 0 6 CPU 

20 8 :i— If 

2 1 0 i^^t »j (RAM) 

2 1 2 fflffljieffi^a (f^X ^iBttSSB) 

214 aSa^i/ay^^'?*-^ (-fc^A) 20 

2 1 6 n^k'ji-^U-^-^gV^^ h 9 — £ 

2 18 CPU 

2 2 0 a— If 7 *— * 

2 2 2 S^* 1 ; (RAM) 

224 mmmmm: etuai > 

2 2 6 3 S — i/ a W * — * (^f'A) 

2 2 8 47s*7*r h h U 

2 3 0 *zfV*2Y 
2 3 2 

23 4 7'P^7A 30 

2 3 6 ^U-7W>^>X^rA 

2 3 7 ^l/-r-/>f>^rA 
23 8 

23 9 7'py7A 

2 4 0 A'>f h3-F7'D £^ A-^U 7 7 ^ft 
2 4 1 

24 2 h^^F^a^A^V^^^O 
2 4 3 * - 7 

2 4 4 *H b ri— F^*n i/7A3>;q 5 

24 5 -^'j? ^-^3>Xf-^ 40 
2 5 0 *^tCj:^^t*S^>t:^-^^Xf-A 

25 2 ai3>f*-^^-F !f7-**f— 
is 3 > y — K ) 

2 5 4 m2*y\Z*-$ s-lr (If-'* ->-F) 
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2 5 5 t^U-f -r>^>XfA 
256 t^U-f ^>y^fA 
2 5 7 CPU 

2 5 8 .3. -If ^>^7x-^ 

2 6 0 i^*U (RAM) 

2 6 2 tSROIBWJSH (f^^ KttttB ) 

26 4 3^^-^3>-/>^7x-^ (-tfA) 
266 3>t"^ — #3 * jl^^t — 3 b 7- £ 

W>*-*» h) 
2 6 7 ;U h3-F7'P^7A 
2 6 8 CPU 

27 0 a-1f-/>*:7*-;* 
2 7 2 £^ >J (RAM) 

274 mmE^m (f^^ sstasa ) 

2 7 6 35^-^-^>3>>f>^7^-^ (^fA ) 
280 f ^^f-f l/i'h'J 
2 8 2 t^^F 

2 8 3 t^^n 

2 84 t'a-^^-f^'J 

2 8 6 7'P^7A 

2 9 6 ^7Xa-^7'Ui/7A 

2 9 8 t'^-^^-Y^^'J 

3 0 2 ^'J7 ^-i/3>Xr-^ 
3 24 3fS21f-^ 

325 mmm&m tsiaasm > 

327 igi»3ftTc>£if h 

3 2 6 b'^-^^-r^^ 

3 4 0 ;WF3-F^a A 

342 Ts^vZ-h^l/* 
3 4 4 £ >2 

34 5 ffiL«n-/Ni>«»7U4 

34 6 XZv ^t-;7y 3 » M£*MHii 

3 4 8 ^ y U * HJ SB 

3 5 0 y'v'a * h35 

3 5 2 /WM-FW 

3 54 mVM-F^ 

3 5 6 aVF3-F^ 

3 5 8 A'>f ha-Fft^ 

3 6 0 /Wh3-Fft* 

3 6 2 AVF3-F** 

3 6 4 ^Wh^FW 

3 6 6 /Wh3-K** 

3 6 8 
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m 1 ] 



12] 



108 



.CI 





RAM 













|CPU 
10S 



^114 



1}2 

^113 
,-103 



12Q 



108- 



CPU 




RAM 


106 




HQ 



t12 



-113 
-103 



a— «f 



RAM 

9?? 



2252 



CPU 
219 



^25 



241 
243 



| T<ay? < i/9H/ 22S | 224 



^< 
232 


234 


220. 


23Z 




tJSjfM 




Prgm 1 23fi 






Prgm2 23fi 





216 



208- 



a-V 



/I 



202 



200 



CPU 




RAM 


2Qfi 




210 



a — y << u -r < v jr t* x 9 J* 



7 4 X? 

. 212 
-236 



a— * 



[83] 



324 

i gjjj h 



CPU 



326 1 



RAM 

272 



77Q 



CPU 



gzg 



241 
243 



r 4 



9*79 'J 

2M 


2aa 


222 


0 D ^JfA 

2S5 






fc"a-M 


/W h □ — K 
W 267 







254 



2fifi 



258- 



250 



252 



CPU 




RAM 


2SZ 




282 



302 



*4 ^-KrOSTSA't'J'Jr-f * 



-•79*7*9 'J 



262 
255 
267 



-240 
-242 
244 

-296 
;_ r -238 
"-r-327 
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15] 



344 



342 



I 



346 



345 



348" 
334- 
336- 

338- 

350 ~ 

342 

344" 

346 « 



9-?v h 2 




240 



340 




i I oad 



istore 



h 1 ^ 



^-y v h 2 



•352 
•354 



-356 
-358 

-360 
-362 

-364 
-366 
-368 
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[16] 



400 



J 



402 



^si* * v * at/iss o - /> /taa 7H <d£j« 



404 



406 



^ i ^-408 
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